The view of academic discourse as a rhetorical activity involving interactions between writers and readers is now central to most perspectives on EAP, but these interactions are conducted differently in different disciplinary and generic contexts. In this paper I use the term proximity to refer to a writer's control of those rhetorical features which display both authority as an expert and a personal position towards issues in an unfolding text. Examining a corpus of texts in two very different genres, research papers and popular science articles, I attempt to highlight some of the ways writers manage their display of expertise and interactions with readers through rhetorical choices which textually construct both the writer and the reader as people with similar understandings and goals.
2 case, this recontextualization of material offers different ways of understanding academic practices. By extending our interest beyond the mainstream discourses of the academy we access very different scientific discourses and gain insights into how relations between science and society are mediated and the cultural authority of science is promoted. More centrally for this paper, we also learn something of how interpersonality is negotiated with different audiences. We discover the ways writers display who they are and construct a convincing argument drawing on different discoursal conventions to establish proximity with readers.
I use the term proximity here to refer to a writer's control of rhetorical features which display both authority as an expert and a personal position towards issues in an unfolding text. It involves responding to the context of the text, particularly the readers who form part of that context, textually constructing both the writer and the reader as people with similar understandings and goals. While it embraces the notion of interpersonality, proximity is a slightly wider idea as it not only includes how writers manage themselves and their interactions with others, but also the ways ideational material, what the text is ‗about', is presented for a particular audience. It is concerned with how writers represent not only themselves and their readers, but also their material, in ways which are most likely to meet their readers' expectations. That is, what does the writer do to locate him or herself in relation to the material presented? One points to how we position ourselves in relation to our communities, and the other to how we position ourselves in relation to our text. These are, of course, difficult to separate in practice as we can't cannot express a stance towards the things we talk about without using the language of our social groups. But the concept does allow us to say something about how writers take their readers' likely objections, background knowledge, rhetorical expectations and reading purposes into account.
Proximity emphasizes a reader-oriented view of writing and is closely related to Sacks et al's (1974: 272) notion of "recipient design", or how text and talk are shaped to make sense to the current recipient. In writing, as in conversation, we display an orientation and sensitivity to the particular others who are our co-participants through lexical choice, topic selection, conventions of argument, and so on. In academic writing this means that the process of writing involves creating a text that we assume the reader will recognise and expect and the process of reading 3 involves drawing on assumptions about what the writer is trying to do. Hoey (2001) likens this to dancers following each other's steps, each building sense from a text by anticipating what the other is likely to do. Skilled writers are therefore able to create a mutual frame of reference and anticipate when their purposes will be retrieved by their audiences.
The concept of proximity therefore helps us to understand how writers typically position themselves and their work in relation to others, so we can see interpersonality as the rhetorical construction of proximity. In this paper I plan to look at how writers in two very different genres, research papers and popular science articles, create a sense of proximity by textually constructing themselves and readers as having shared interests and understandings. Comparing key features from these contexts, I show how different language choices are employed to negotiate academic claims and construct proximity with two very different audiences.
A tale of two genres
Despite competition from electronic publishing alternatives such as e-journals and personal websites, the research article (RA) remains the pre-eminent genre of the academy. The RA is not only the principal site of disciplinary knowledge-making but, as Montgomery (1996) has it, ‗the master narrative of our time'. One reason for this pre-eminence is the value attached to the processes of peer review as a control mechanism for transforming beliefs into knowledge.
Another is the prestige attached to a genre which restructures the processes of thought and research it describes to establish a discourse for scientific fact-creation. In this context language becomes a form of technology, or a resource for controlling an environment, by presenting interpretations and positioning participants in particular ways to establish knowledge.
Several studies have shown the ways that serial drafts and reviewers' comments guide science writers to rhetorically accommodate their laboratory activity to the concerns of the discipline (Berkenkotter & Huckin, 1995; Casanave & Vandrick, 2003) . Through reviewers' recommendations to modify the strength of their claims, provide propositional warrants, and establish a context through citation, writers gradually integrate their new claims into the weave of disciplinary relevance and prior work. This process indicates that new facts are not added piecemeal to the heap of existing knowledge, but are the extension of an ongoing conversation among members, conducted in a shared ‗theory-laden' language and particular patterns of argumentation. Professional research writing is therefore seen as a tension between originality and deference to the community, and the language authors use to argue their claims constructs this proximity with readers. This text is written for a professional audience with a high degree of specialised expertise.
Information is presented with considerable exactness, foregrounding procedures and using technical jargon, nominalisations, precise measurements, cautious inferences from data, and acronyms. It is a discourse of exclusivity underpinned by a specialised knowledge of methods and of the meanings which results have for insiders. ‗Popular science', in contrast, is produced for audiences without a professional need for information about science but who want to keep abreast of developments. In fact, popular science discourses play an enormous role in shaping most people's views of academic research: informing lay understandings of the interests, methods and knowledge that it produces. Their existence underlines that ‗science' is not a monolithic entity always understood in the same way, but a social construct created by different groups with different interests. Popular science itself also addresses a range of different audiences (Hyland, 2009 ).
While many popular science books are written by scientists for an elite educated audience, the public gets most of its information about science from specialised magazines like New Scientist and Scientific American. Most daily newspapers now have specialized science sections and the number of science articles in the press has been increasing (Pellechia, 1997) .
These offer interpretations of academic activity recast with an eye for the interests, beliefs and preoccupations of a new readership. But it would be a great oversimplification to dismiss popular science as merely infotainment. This is a discourse related to the academy, its work, and its forms of communication but stripped of its more forbidding rhetorical 5 features. While attempting to wield the authority of science, both scientific facts and the argument forms of professional science are transformed in the process. Apr. 17, 2009) In contrast to the research report, the popularization places an emphasis on the actors and their interpretations with short sentences, congruent grammar and use of first person quotes.
Priority is given to the potential payoffs of the research and results, rather than the means of obtaining them.
Criticism of this kind of writing as a journalistic dumbing down of science, disseminating simplified and often sensationalised accounts to a passive mass readership, misses the point.
Popular science does not just report scientific facts to a less specialist audience but represents phenomena in different ways to achieve different purposes. Most fundamentally, proximity helps science writers transform beliefs into knowledge, producing evidence for claims to persuade specialists of the reliability of their interpretations and the rigour of their methods. Popular science, in contrast, is concerned with establishing the novelty and relevance of a topic to celebrate scientific results, with their validity taken for granted. Popularizers, then, actually transform the products of an academic culture in the process of appropriating them and so influence the nature of elite science itself.
6
Facets of proximity
There are various ways writers achieve proximity and I want to discuss five in the remainder of this paper. Drawing on two corpora, a collection of 120 research articles from four science and engineering fields and a sample of 120 popular science articles, I explore how writers use
Organisation, Argument, Credibility, Stance and Engagement to negotiate proximity with readers.
Organisation
There are several aspects of presentation which distinguish these genres. One is the role of visuals, for example, which play a key role as arguments in the research papers by giving visibility to information and offering a proof for interpretations, and as explanations in the popularizations, where they work mainly to attract the reader and elucidate the text (Miller, 1998) . The most striking difference, however, is the way that the genres are organised. Instead of finding the main claim towards the end of the paper as in a research article, it is typically foregrounded at the beginning. Nwogu (1991) This deductive rhetorical pattern highlights the novelty and importance of the topic to lay readers rather than the methodological steps taken to get there, and while this provides a hook to bait the uninitiated, it can be confusing for scientists. Myers (1990: 141) , for example, reports how the editor of the New England Journal of Medicine published both an original immunology article and a version rewritten by a Science journalist who gave greater attention to organization, explication and clarity. General physicians subsequently wrote applauding the fact that even difficult topics could be made accessible to non-specialists while immunologists complained that the revised version was harder to read because information wasn't was not where they expected to find it. Both groups therefore had different views about the best way to write immunology based on their own needs, background knowledge, discourse expectations, and reading purposes.
Argument structures
Arguments are also structured very differently to shape material for the two audiences, reaching out to dissimilar audiences through distinctive kinds of appeals, focuses, and framings.
In terms of appeals, both genres are driven by novelty, although this is presented differently for the two audiences. Novelty is clearly a key feature of academic advancement and intellectual change in disciplinary communities, a means by which individuals gain credit for themselves, prestige for their field, and growth for their discipline within a shared understanding of what is worth knowing and where to take this. Kaufer and Geisler (1989: 286) , in fact, refer to academic disciplines as ‗factories of novelty, encouraging members to plod towards their yearly quota of inspirational leaps'.
In research papers novelty is negotiated by being the first to synthesize a contribution with the existing weave of community knowledge, situating local research in the broader concerns of the discipline. To be new, work must recognize the knowledge which has already gained consent and against which it makes a claim for change, so innovation is managed by establishing explicit intertextual links to existing disciplinary knowledge. So while claims for novelty are often made (as in 4), they are also backed up by arguments which relate them to the literature: We also find writers managing proximity in the focus of the argument, or what writers chose to concentrate on. Quite simply, we can see that science journalism centres on the objects of study rather than the disciplinary procedures by which they are analysed. Professional papers construct what Myers (1990) calls a ‗narrative of science' which follows the argument of the scientist by arranging time into a parallel series of events and emphasizing the conceptual structure of the discipline in their syntax and vocabulary. The discourse embodies key assumptions of academic practice: impersonality, cumulative knowledge construction, and empiricism, so that readers can relate a current claim to their understandings of the epistemological beliefs, prior findings, and currently approved methods. This is a typical example:
(6) Leukocyte telomere length was positively associated with increasing physical activity level in leisure time (P < .001); this association remained significant after adjustment for age, sex, body mass index, smoking, socioeconomic status, and physical activity at work. The LTLs of the most active subjects were 200 nucleotides longer than those of the least active subjects (7.1 and 6.9 kilobases, respectively; P = .006). This finding was confirmed in a small group of twin pairs discordant for physical activity level (on average, the LTL of more active twins was 88 nucleotides longer than that of less active twins; P = .03).
( Here the focus is more explicitly concerned with the connection between exercise and aging, which is likely to be of greater interest to lay readers than the precise methodological procedures.
Material is assembled to enhance the visibility of information and make the message more convincing through a chronological presentation and highlighting concerns readers may be expected to have about ageing, youthful appearance, and exercise. These different language choices convey meanings which change understandings of both research and of science.
Finally, proximity is achieved in argument by the ways writers frame information for their target readers. Framing is achieved by tailoring information to the assumed knowledge base of potential readers, creating proximity for different audiences through language choices which ask readers to recognise something as familiar or accepted. In research papers this is largely accomplished though the use of technical terminology, acronyms, reference to routine craft practices and specialised forms of equipment. This example from physics is typical:
(8) The sample used was 80% H2O with 20% D2O as the lock substance. Two dimensional proton NMR experiments were conducted on a Bruker ARX-500 spectrometer with a 5 mm inverse probe and a 10 mm normal broad band probe tuned at 500.13 MHz using the standard J-resolved and COSY pulse sequences. The transmitter offset was located at 162 Hz up (for SECSY) or down (for COSY) field from the resonance of water for both dimensions. In 2D data acquisition 512 points were used and the number of tl-increments was changed. Data matrix for Fourier transformation was 512X512 with zero filling in the t domain only.
(Phy RA)
Appealing to proximity through this abbreviated, highly specialised reference to shared knowledge is possible in the natural sciences because research is typically characterized by linearity and well-defined and agreed upon problems (Becher & Trowler, 2001 The unfamiliar is thus made intelligible by brief definitions and explanations which relate complex processes to everyday events, taking the reader's perspective to present the strange and exotic in the terms of the commonplace and unexceptional.
Non-scientists are also accommodated by the writer's management of cohesion. Cohesion depends on the semantic structure of a text and therefore on the reader's expectations and knowledge, particularly knowledge of lexical relations. However, because scientific texts rarely contain replacement or pronouns for cohesion, non-specialists may struggle to see connections across sentences (Myers, 1991) . Journalists, however, make these links explicit by using a variety of cohesive devices to serve as the basis for inferences about the meanings of any unfamiliar terms. In this extract, for example, the writer is careful to ensure that the reader is able to recover the links describing the genetic causes of mental retardation. Through the use of repetition, conjunctive phrases such as ‗which means that', determiners (the, those), and synonyms, connections are specified and the passage becomes transparent:
(11) In humans, the disorder stems from a mutation on the X chromosome as a three-base sequence begins to repeat over and over in a section of the fragile Clearly the ‗naïve reader' is unable to learn the cultural system encoded in the language of science merely through reading scientific texts, but the representation of scientific knowledge in popularizations at least provides a basis for understanding the products of that culture.
Credibility
A third way in which popularizations seek to promote proximity with readers and engage with the incomplete knowledge-base of the non-specialist is to emphasize the credibility of the source of the information they report. In professional articles reliability is largely bestowed on findings by the writer's display of craft practices and expert handling of recognized research methods. Attributions to other scientists mainly function to align the writer with a particular camp or reward researchers who have conducted relevant prior work.
Popularizations, on the other hand, can't cannot assume this level of knowledge in readers and so bestow credibility on scientists through their position in an institution, only identifying particular scientists when they are directly relevant to the research being reported: Not only are quotes rare in the articles, but the reporting verb say to introduce the work of other researchers is a significant rhetorical choice and almost never found in science and engineering papers (Hyland, 2004) . Not only does the choice of reporting verb allow writers to convey the kind of activity reported and to express an attitude to that information, but it also represents a key way of achieving proximity with peers because it signals shared rhetorical practices among disciplinary members. Figure 1 shows the most common forms in a larger corpus of 240 RAs in 8 disciplines, indicating the clear demarcations in the structure of subject-area knowledge systems and the fact that different domains use almost completely different verbs. (Hyland, 2004) So while all writers draw intertextual links to their disciplines, they do so in ways which reflect disciplinary distinctions. The humanities and social sciences tend to use verbs which refer to
Fig 1: Most frequent reporting verbs in articles in 8 disciplines
Discourse activities (e.g. discuss, hypothesize, suggest, argue, etc.) which involve the expression of arguments and evaluation. Engineers and scientists, in contrast, prefer verbs which point to the research itself (like observe, discover, show, analyse) which represent actions in the real world.
Scientists try to suggest that results would be the same whoever conducted the research and so rhetorically distance themselves from their interpretations. Impersonality is used to give objectivity to conclusions through use of passive voice, dummy it subjects, and the attribution of agency to inanimate tables or results. By subordinating their own voice to that of nature, scientists emphasise the methods, procedures and equipment used, and not the researcher. In other words, in direct contrast to the personalising strategies of popularizations, credibility is increased in science articles through impersonalization; by writers downplaying their personal role.
Stance
The use of direct quotes, relevant topics, researcher identification and a sense of immediate value all reaffirm the role of personal activity in scientific research which is usually rhetorically airbrushed in professional academic discourses. In addition, journalistic practices also intrude into popular articles through more emphatic claims about the findings and a fuller expression of personal attitude. In other words, writers also establish proximity with readers is by taking a clear stance. Here we draw closer to core notions of interpersonality and the fact that statements don't do not just communicate ideas, but also the writer's attitude to those ideas and to their readers.
Modality is a much discussed feature of interpersonality (Hyland, 2004; Martin & White, 2005) The frequent use of hedges therefore marks out a modest and careful researcher trying to keep interpretations close to the data and unwilling to make overblown claims.
But scientists see their work as far more tentative and mediated than journalists, who take a very different view towards facts. The process of transforming research into popular accounts involves removing doubts and upgrading the significance of claims to emphasize their uniqueness, rarity or originality. This can be seen in the way that the same research is reported in a popular science journal, with the tentativeness removed in favour of unmodified or boosted assertions which amplify the certainty of the claims and, in so doing, the impact of the story: For the science journalist, hedges simply reduce the importance and newsworthiness of a story by drawing attention to its uncertain truth value, but in glamorizing material for a wider audience, popular science texts do not help readers to see how scientific facts can be questioned.
In addition to using hedges to manipulate proximity to an audience and distance from a text, 
Reader Engagement
Finally, proximity is negotiated through the ways writers explicitly address their readers.
Engagement (Hyland, 2005) is an alignment dimension of interaction where writers acknowledge and connect to others, recognising the presence of their readers, pulling them along with their argument, focusing their attention, acknowledging their uncertainties, including them as discourse participants, and guiding them to interpretations. I only have space to mention two aspects of engagement here, reader pronouns and questions, both of which are far more common in the popular texts.
Reader pronouns offer the most explicit ways of achieving proximity by bringing readers into a discourse, and while you and your are actually the clearest way a writer can acknowledge the reader's presence, these forms are rare in research papers. Instead, inclusive we is prominent.
There are several reasons for using this form, but most centrally it identifies the reader as someone who shares a point of view or ways of seeing with the writer. It sends a clear signal of membership by textually constructing both the writer and the reader as participants with similar understanding and goals, as we see here:
(19) We would expect that over time, plant genotypes that maximize mycorrhizal benefits would be at a selective advantage.
(Bio RA)
At the moment we tend to accept that the incident light, or at least most of it, is bounced twice before returning and re-emerging outside the eye. (Phy RA) This emphasis on binding writer and reader together through inclusive we is also a feature of popular articles, where it functions less to claim community solidarity than to insinuate a shared, taken-for-granted way of seeing the world. This helps guide readers towards a perceived relevance of the reported research, aligning the reader with the writer, and perhaps against an institutional ‗they':
(20) On the list of things we're supposed to do but generally don't, nothing ranks higher than eating well. And no wonder, considering that they keep changing the rules on us. Margarine was once supposed to be better than butter -until it turned out to be worse. Low-fat eating was supposed to be the way to lose weight -until it was low-carb, then back to low-fat again. Presenting the researcher's problems as questions achieves proximity with readers by engaging them in the scientific enterprise, bringing them closer to the concerns of the scientist at the same time as making the science real and intelligible.
Conclusions
Science journalism illustrates the ways proximity (and interpersonality) work as writers set out material for different purposes and readers. Popularizations represent a discourse which establishes the uniqueness, relevance and immediacy of topics which might not seem to warrant lay attention by making information concrete, novel and accessible. Findings are therefore invested with a factual status, related to real life concerns, and presented as germane to readers with little detailed interest in the ways that they were arrived at or in the controversies surrounding them. Readers, in fact, experience the academic world and its discourses as a succession of discoveries in the relentless advance of inductive science. In sum, science journalism works as journalism rather than science. It is written in ways which make the research accessible and allow non-specialists to recover the interpretive voice of the scientist.
There are several advantages for EAP practitioners in considering how proximity operates across genres. First it helps us see the way different features combine to orchestrate interpersonality.
Writers position themselves through rhetorical choices which emphasize a relationship to content and to readers, displaying an audience sensitivity through the way the material is organised argued and attributed as well as choices concerning writer and reader visibility in the text.
Simply, both scientists and journalists have to evaluate their audiences as they write, and this means that texts tell us something about how writers see their readers. Understandings of readers' goals, interests, knowledge and processing capabilities are indexed in rhetorical choices so that context is constructed in text.
Second, genre comparisons suggest that proximity is important not only to analysts of academic writing but also to teachers of it. Clearly, analyses caution us to take care in using popular texts as models for scientific writing as differences in constructing proximity mean that they will not help students see how scientific facts can be questioned or modified. Comparisons, however, can have an important consciousness raising function by highlighting features of scientific discourse for learner noticing. Their study, moreover, may help students see something of the importance of audience. In recontextualizing academic research for a lay audience, much popular science portrays research as an immediate encounter of a scientist with nature. Scientists become actors and claims become a discovery event; jargon is evicted or roughly glossed; certainties replace tentativeness, and nouns regain their verbal status. Such a reconfiguration of discourse reminds us that science is a communicative activity so science once again becomes ideas to be discussed rather than information to be received.
Most importantly, the study of proximity in these genres helps us to see how each group appropriates and transforms science by presenting the same material for different purposes and readers. In popular science proximity is achieved by making research accessible and allowing non-specialists to recover the voice of the scientist which is absent in professional papers. In research science writers position themselves as competent colleagues by displaying familiarity with methods and a disciplinary literature, presenting research with caution, and supporting 19 claims with evidence. Ultimately the insights into academic writing which these kinds of contrasts reveal makes the study of interpersonal proximity a highly productive and valuable activity for researchers and teachers of academic discourses.
